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(54) VOICE RECOGNITION DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a voice recognition device having a 
language model which gives zero or a very small value as a bigram 
probability for an abnormal word chain even though the amount of corpus is 
not sufficient. 

SOLUTION: The device is provided with a language model hierarchy 
determining means 12 which has a statistical language model having a 
hierarchical structure and determines an optimum hierarchy to compute a 
language bigram by a preceding word, and a language likelihood computing 
means 1 3 which gives a very small value to the language likelihood of a 
strange word chain while considering the frequency of the appearance of an 
optimum hierarchy class for the bigram probability of the chain word. Then, 
zero or a small value close to zero is given as the probability for an 
abnormal word chain to improve the recognition performance/processing 
speed. 
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mzmmitistcfgm ■ irvz.jzmo-mx-ibz. c©« 
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fl-Cl^S. Pg@ • i'^XSaiBtt.^Sl l«C©«t^J& 

40 pgjt • ^^xs^fBtSurc^. 

[003 9] iXCC, C©P§)1 • * 7X^aiB^#K 1 1 

<t*#ML/T. §Pg@{COl,^-C©=i->'^9rt©#iia 
^©^g*&tS[-r6„ B4?Bx-w, ©#i§iilK*S3 
-AX9(*gr5|5|ff-Sfc;*nfc (N (x. w, ) = 5) c 
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ST 1 OttfcOT. AAStlfc^A/D^l/tf 
^tC, @*£#BSU;fc$IJffl^©#. Xf-^STl 1(C 

is^xmmt^wmmtLx t = oKssts. 

*a i L/ /cBff^rj t ( c corns t = 0 ) Kte » s ^ 

jSf"-* £SX9j£<&. Xf^^ST 1 3{C43C>r. -e<D 

hk? h^itsrrs,, 30 

[00431 JKCC. #«*SH-j?#& 5IWf^ST 

i4icfei,>t, #n^»faii^S4«:se^3tir^.5# 
fc^wtSfflKf NuiHMM^ti-tT^nati^jasfcge 

c<Dtt&=g<m,&c>tfnjimt, miiiS¥4-2 2 
N(x,C) = 2N(x,w) 

W = C 

[ 0 0 4 9 ] *IJS©1|S«, N (x. O^Ot^o/cl 
^JXf '>7*ST2 5&C;fol>T, IS*JG ( i ) v T&to 

mr4*r, xf-^ST29-ei^>f>^y^>hi so 
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: [0044]il 4&U3:§B$£l] (7 U-A) CC*J^*B 
^CC, CC*C{^I<DHMMttM«l ibtC^o 
&B^Mt»ttL?l>£4lB£3HftD9X> 

*r*EfflHKBMcjgRISft* BaiRtt©»#*t*.-c*>< c 
ria»j ©3»«8©«3R/i/3&«»7"r& 
i (HI 4©*#<DBlife<gt&> %OBHWB(c39'r& 
riB^j o^cctt rigj . r^Mj . ra^j , - 

[0045] sck % we^Hriw»e#a 1 2 «xf 
^sti 5ccfe^r, «B»^ccT#B*w-rs 

«MBRaW)IHStP«LT. BSM£tt«:**t?*ft 

[0 046] @5©7P-^t- hCC-eoSfg^T^Pg 
■SHe^Sl 2KJ:4«iE*ll*CDimtST 1 

7'ST20 &Ctel»TB» i % i = 0 tCRjrr * 
Cc*f^:/ST2 1 Klfc^TffiJiJG ( i ) £G ( i ) = 

OKHTJBMfc-r*. ^cc^^5r^ST2 2«:*5^r#B# 
m & j =occs^*r^ 0 ^^^^st23^ 
r#fgw 1 *Jl«B»i©^7XC**«>s. 

5teff#Bxi^^xCCC«r4*ffiw<D*saMI© 
3-/^9rtOH««ttN (x. C) * % PgJlS-fS^^ 

;Ha**Ri OKiiBltShr^iWtflWB*^*^ 

©*BE*fT5. CON (x. C) IK&CCijiLftiA 

(7) CCcfcoTSil^n^o 
[0 04 8] 
[»3] 

• • • (7) 

[0 0 5 0 ] HlCDjaiWIIto-jfcRIBrB^jG ( i ) 

■< i ) \mm?Z><D~C. W*KH6«c5Vrj:5tt*JII± 

^^^CCK^JG (i) aUMO-Cl^ft. Ctltt, B®2 
r«#B^H uri» i ^ 5 XCD«S3>s 0 v$> 2>m&&& 
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^^^ST3 0CCfc^T. G ( i + 1 ) -G ( i ) 
A<t4£<fc54RUt (CCD^CC(iPgil2) £&ja4P£ 

[0 05 1] C(Di©^ v P§jl2F*3©^^X-C v N (x. 
C) = 0t^)5^7^Clt rJ-^*9<DX>^-Xt4K: 

P (w I x) = ( 1 -a) • N 
N (x, C) 

P (w I x ) = a • P (w) 

N (x, C) 

P (w I x) = 0 

mi isx^te^m-sic^ ^ v 7*sti8 (c*yi*r % 
B$#jt£ t + i &c>r >*u^> h urftHi^x^y^s 

T 1 ±iB-X?^ ^ST 1 2W^f^ST 

ST 1 9K:fc<,>T, »^©±KBICC*5C^H-fit*Siftfc^ 
[0 055] «±©J: 5tc, C<DmS&<mm 1 Ccj:ti 
Ig-T^ ^^XCD, n-^X9rt-CCDtt^0<Oi#CC« 

[0 056] 7 u- A©jft*"C^MclHIHatt* 

**PT£. c*»*tt«IO«Hl*ff5»d«:«>, MT4 
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(x, w) /N (x) 
>0*»oN (x. w) >0<Dt§^ 

>0*>ON (x, w) = 0CD*§^ 

n (x. o = o<ow& 

(8) 

20 £-C4>&t> 0 

[0 058] mm<D&B2 . Jfcfc, COO^CD^JCDJQS 

<o»»«coc*r«wr*. ±se*nra>JKB i (eta*/* 

[ 0 0 5 9 ] H 7 <fc 5 4 C ©«?8©J|Jfe(D}g« 2 

30 fcbtvc. lBttftRfmt. 2tttfW5tfr*K. 3« 

»jb«5E*r. 1 3 ^mig^sfts^sr « 0, cne> 
»h 1 Km-n^zttLxmLtcmMmm 1 <o^tie> 

[0 060] ttc s 1 Ate&ZfrC&mmZfttc, mit 
1 5ttC(DBJl«se«Bl**ai 4 3W8attbT^ 
o*^**, 3WN-^9JMii.(Dj^»ftjffl«:fflC^C<b4 
fW¥ST**. 10BB1 KH^IWfcfif LTiiftt,fc 

mm 1 ccfeW4*ni«S4^rt^ 0 
50 [0061] ;fcfcttfl«coi»T»WTa. cct, is 
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Bta -/t* 9 Ott«Mfl»s 0 J: 0 A* l4Rflr * & C <t 
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& e> -r, l fca* o r tf ta±cc * &'Mthi»b® 
<t 5 cciE^tf 9d t a 4 0 010 o tf yj-c * £/Jn 

tr5>J«. «±gMX&*i *E>2oa&c&&4*3 <D/Mt 5»Jfc 

/cior^i E=i2&a*. a*. c©tf5a©-r^ 

[0 06 7 ] ^C, ^f?^ST42«:^tffi0i 
ij ( j * i ) ^f9^ST4 3tCteC>T 30 

^(Dtfw, db?fw 1 i*A*l»A Stiff *tfC», 

ysT4 4ccte^r?av i trnv, t*xtimz.*>mt 

y^ST4 6lCtel>-t\ *<D*«>6tiyfcE.„ £J£{fjCD 
E... &*Jt«rr*. -e<D)f£S, «*6tifcE.„ #£( 

T 4 7tfc A*l«*.»tt* LfcfTJUCCJBR 

U E.„ t»f*:«:*»6*ifcfc©«:K»f'r*. 40 
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i#itT, Xf^ST4 8TOE 11)( £H»rt!:*riC?T 

[0 06 8] #Cfc % Xfy7*ST49 tete^TiRjfc^ 

EO»f¥*«0ig-r. ate, JK«*fl=tLTtt % «*« 

^<o<t^afeo*fflt»ici3&sr#i B 

50 
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*0Tte< o ^7Xffffi?Sl5ttS!f, Xf77"ST4 

£0 9 cd <fc 9 ftf7W»5tC««- £. ^«c*©tf JiJLh 
r, 3w<x9(Dttiig«S^o-cac»SB» («»W*Jfe 

ztm&ns* or*s«#£orac>^#+$Kc^ 
aE<bm«, *h»3-^ 9 cc^nsitai^nac^ 
«ig£5£<#!iir#Tte'), *^;Mbwasr*4£ 

[0 064] ^Wff|j»ai 5inf-^ST4 1 
tet>T, «<DAfma«aoft:abKIFfllHttE««A^ 
ra*fpffliB»EO»H|c*tf5. t©»fflM»E<fci,T 
«, «T^^-rs: (9) *3£»r*. cos: 

( 9 ) ttff JU±»* N * N<I<D/Mt 9U€C^4H U/c £ *© 
-T>S 0 ate. COS; (9) *©/MBWrt»««itt/MT 

o ff £ £<D^<DS»T*£> 
[0 06 5 ] 

— • * (9) 

[0 069] 6Lba>«It«MBK:oi»rfT c\ «®f-W 
SIK^ftftttlsfcflL IS^Mm^tf^o ate, B9k 

tmimnmm 1 <d*§^ <t aoor , c c r »»o 

[0 07 0] C Ct, fFffiHtt<!>£& JJOK^CWE* 

[ 0 0 7 1 ] *fc, C®ltt®J&fl^?K*ffiStt 
A9^Jk) £ 2 Xttim^MW L /c^ , h7>/^7At 
tt3%7cfT*L HR©Ny^A-CBN«5BffWt«C>ti 

*r<>ac^ $6^c, C(DSU6cDffJ«2Jcte^S^^x 
«; >^ffi%it»Wa»l»*ffll»4SaS©JB!8 1 ^cte 

viz?***) >#±mfr&t>&. ^>spg/iccotiT« 
ac>o 

[0 07 2 ]K±O*5«:, CCDHSfe<D^«2tcJ:ti 

s»JB*^^^*y>^T*iR«cife»wttfti!iw«a 
<rfe, x/^xa^-^^x9ccoc^r^^x^ y>^ 

[0 07 3] 
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8& pgJKosn-t ^ z&mt z>&*> icwis. o tc<o-c . 

ttflB*$«fc 0'^6»SiIS©|^±* 0 S C i 3&s-C# -5 i l> 10 

sauna***. 

[0075] c©»wc«fc*i«. Mfmmt, '&w$m 

3HK©3-^-^©mii®s*so©j&&. zvmn'mt 
=y a ©sis£{i£ o * « o tcjat wj%s ^tiEffl <b -r •& «fc ^ 

[0076] c©^«:j:n«. ^f#fsi. ®mm 

ai*cD3-^-^©m^«a^oj:o^:#< > 3- 
^•^rt©#f§^W^^A©m^g*so ©*§•£«:«, * 
aymm^ a a©h3M8* 0 ct o **i>iKBiT a 
«fc 5 Ufc©-^ SH:ft*tte&:^0»fttt£K 

[0077] c©^Kct*xtf . ttitWmH^^HCte 

=7x<Dmn>*4 &<DBimm&ftoxtj:^wgim£<D 

ifc©^b^*5«A«:^ SitBgCPi^^jllR-r -5 tcti 
fiXU/c©-c. if^fcS^^Jl^^^SCi^Bj^fc 30 

[0078] c©H^{CJ:titf. n-^*x«i1-©^Si5»] 
[0 079] C©&BJ3fC <fc*i«. ^SP*DfS6«:fflt^-r«l. 

n mmmm. & & o * ^ x * itm? Zxt^icmmb tc<o 

[0 08 0] c©^«:«fctiti. SB©pgJlK:oi,> 
im$fta&zm^-fic tf*r s c i k: j: 

x, ■jmttfzmxteAmci; ixmi&ttiftftmwnz.. 

^©PiJi-ClJet&^^aJggK;^ Sic £. 

[008 1] ccmtctna, i»5^f;>^-r^# 
mmznjimmox. tf<t?ij©Ati@^«:j:->r3-A 

x©ffl^g*io-c<ct,»g|J»^^«E3-e. ^©SB^icft 
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JgT ■& J: 5 ttfl&tfT ?U£ * 7 X <b "T * «fc 5 KfittiX Uc© 

mi) c (D§m<D$m<DBm 1 (c «t & « psimsb 

[H 2 ] §HS6©J&!j§ 1 K £&#?SfflKRS<!>ttfE&CT 
[03] RtJM*&}§£ t-3*H»»©-W*S«-«M8ia 
[04] BmHtfeoai*^©. 5fetfmt§<i:^ 

^m^©^FiJi©3 ^xrtT©tHJi2ig*^-ri&Bj§0 

[05] IIJS©^ 1 KfeWSlfi^T^l/PiJl 

s©swf 7 d - ^ + - h -c& £ . 
[06] mm<Dmm 1 «c*sw s m ^pgii^^ 

S* J lt# 1/ fcE?iJ* y 5 ^ L fc^0 -c * a . 

[07] C ©^BJ©»g©^SI S^^ig^g 
[08] Wfc<DB1& 2(C*$W5i'7 Xff^®©»ff 
[09] ^-SPggfCteWiSmiil^^-^-^-COffi 
[010] 0 9 JCth Utcmit 4*4 ©/Mf jajJC^ft? 
[011] 0 9'C^UA:tf?iJ«:-^t-^-C > ^©ffi?']* 

[012] CW^BJi^o^lg^g^ffl^en 
S#fgS¥S©A»««I?:^TIttBJEl-c& S. 

[013] C©^B^i^©#^|g^giC*jWa# 
11© HMM©«it©-W*7!R-r5SB^0-C$. -5 . 

[014] c(D^mt^<D^mismm^x, mm 
x$>z. 

[015] u^<o^v^mm.<om^mr 
mxhz>. 

[016] u^.<o^m^km<Dm^fn-rv n-^ 
[^#©i»Bj] 

1 ^HXffii^ 2 #S^«f^l2. 3 HMMefifl 

Ett#s. 5 ^s^sitm#m. 8 iS^Sffi^# 
9 n-^-^. 1 0 mieat^Ett^a 

1 3 wmximn^®.. 
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